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THE PERFECT MAGIC SQUARES FOR T1909.* 



By THEODORE L. DcLAND, Treasury Department, Washington, D. C. 



In an article on Magic Squares in Our Schoolday Visitor, Mathemat- 
ical Almanac and Annual, 1871, Judge Scott of the Ohio Supreme Court di- 
vides them into, simple, perfect, complex, compound, triple, quadruple and 
quintuple magic squares. I will add one more — potential magic squares, or 
those existing in possibility, not in reality — being too great to construct. 

There can be magic squares — and some very interesting ones — that 
involve both positive and negative numbers, that respond to general laws 
for their development. The magic squares for the years =F 1909 all belong 
to this class. 

Let 2/=the year; then we have by Zerr's formulat, 

2y=n[2x±(n*-l)~\; 
from which 

x=[2y : f (« s — n)]/2n. 

We know that 1909=23X83, the product of two primes, from which 

I. When y— 1909, and n=23, we have for the least value, x= — 181; 
and for the greatest value, #=347. 

II. When i/=1909, and «=83, we have for the least value, x=— 3421; 
and for the greatest value, #=3457. 

III. When y—— 1909, and n=2Z, we have for the least value, 
#=—347; and for the greatest value, #=181. 

IV. When y= — 1909, and w=83, we have for the least value, 
#=—3467; and for the greatest value, #=3421. 

Judge Scott also claims that if n be a prime number, not less than 5, 
we may in every such case construct a great variety of perfect magic 
squares, and gives the general rule for their construction; and concludes 
with the remark, that the number of such magic squares may be expressed 
by the formula, n 2 (n—1) s (n— 3) (n— 4). 

The number of systems of magic squares for the years, —1909 and 
+1909 is limited to I, II, III, and IV, given above, and to the variations of 
each. 

By the formula we have for 

I. 97,293,680 magic squares for 1909; 

II. 292,752,739,520 magic squares for 1909; 

III. 97,293,680 magic squares for -1909; and 

IV. 292,752,739,520 magic squares for -1909; or a 

Total of 585,700,066,400 magic squares for the year +1909 and -1909. 

*In the January, 1909, issue of the Monthly, magic squares for 1909 were requested. This article is in re- 
sponse to that request. 

tVol. XVI, No. 1, page 2, of the Monthly. 
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We will now develop a perfect magic square for —1909, when n=23. 
The year, -1909, may be interpreted as before Christ. In each series from 
—x to +x, zero must occupy one cell in all of these magic squares. 

There is no magic square for positive integers alone for 1909. 

The following perfect magic square for —1909 begins with —347 and 
ends with +181; but the corresponding magic square for +1909 would begin 
with -181 and end with +347. 



Magic Square for the Year, —1909. 
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